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aBstraCt
BaCKground: The World Health Organisation (WHO) reports that about 314 million people are visually impaired 
worldwide, and in 153 million of them the impairment is due to uncorrected refractive errors. Hence, uncorrected 
refractive error is one of the leading causes of blindness around the globe. The aim of this study is to assess the 
prevalence and patterns of different types of refractive errors among the people attending the eye clinic in Northern 
Pakistan.
Material and Methods: A hospital-based retrospective audit was done on patients who presented to the 
Ophthalmology Outpatients Department of Ayub Medical Complex Abbottabad between 1st June 2017 and 31st 
July 2017. The data of 662 patients were analysed using IBM SPSS Statistics v. 22.0.
results: Refractive errors were found in 487 (73.5%) of the total participants. The crude prevalence of myopia, 
hyperopia, and astigmatism was found to be 33.5%, 21.9%, and 18.1%, respectively. The refractive error status was 
found to be independent of gender (p = 0.075), but it varied among different age groups (p = 0.000). 
ConClusion: Myopia seems to be the most common refractive error in northern Pakistan, followed by hyperopia. 
The results of our study can be useful for the planning of eye care services in our country so that we can achieve the 
goal of VISION 2020 with proper care and planning.
Key Words: refractive error; myopia; hyperopia; astigmatism
Ophthalmol J 2019; Vol. 4, 86–91
introduCtion
Refractive errors (myopia, hyperopia, and astig-
matism) affect a large portion of the population 
worldwide. According to a WHO report about 
314 million people are visually impaired worldwide, 
and in 153 million of them the impairment is due 
to uncorrected refractive errors [1].
The prevalence of different types of refractive er-
rors varies considerably across different population 
and age groups. Many studies have been conducted 
to determine the prevalence of refractive errors in 
different parts of the world [2–8]. 
A study done in Bangladesh showed that the preva-
lence of myopia was 22.1% and that of hypermetropia 
20.6% [4]. A study done in India showed that that the 
prevalence of myopia, hypermetropia, and astigma-
tism was 19.39%, 9.83%, and 12.94%, respectively, 
among the urban population of Southern India [5].
Studies done in Pakistan have focused main-
ly on the prevalence of refractive errors in chil-
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dren [9–13]. A study done in Karachi, Pakistan on 
940 school-going children, found that the preva-
lence of refractive error was 8.9% and only 10.89% 
children had undergone a previous ophthalmic ex-
amination [13]. 
A national survey in Pakistan found the crude 
prevalence of myopia, hypermetropia, and astigma-
tism to be 36.5%, 27.1%, and 37%, respectively, in 
adults 30 years old and above [14].
Visual impairment from uncorrected refractive 
errors can have detrimental consequences including 
gaps in education, unemployment, financial chal-
lenges, and impaired quality of life [1]. Pakistan, be-
ing a developing country, is already facing a signifi-
cant economic crisis. Uncorrected refractive errors 
can contribute to economic challenges by causing 
visual impairment amongst working-age persons.
National survey in Pakistan has found that re-
fractive error was the commonest cause of moderate 
visual impairment followed by cataract [15]. Hence, 
it is important for health service providers to know 
about the magnitude and patterns of different types 
of refractive errors. 
Epidemiologic research studies on the types and 
distributions of refractive errors will result in better 
planning of eye-care services and provision of correc-
tive eyewear or other appropriate therapies. There-
fore, we conducted the first hospital-based survey 
on the types and patterns of refractive errors among 
people attending the ophthalmology clinic in the 
District Abbottabad of Northern Pakistan. 
Material and Methods
This was a hospital-based, retrospective study 
of the medical records of the patients presented to 
the Ophthalmology Outpatient Department, Ayub 
Teaching Hospital, Abbottabad, Pakistan from 1st 
June to 31st July 2017. 
Ayub Teaching Hospital is one of the largest 
health care facilities in northern Pakistan. The medi-
cal records of all the patients who presented during 
the study period were retrieved. Patients were ex-
cluded if they were aphakic or pseudophakic in ei-
ther eye or if details of refractive findings were miss-
ing. Information on the demographics and type of 
refractive error was taken. Records for right eye were 
taken for all the subjects except for anisometropia 
or antimetropia, for which the data for the worse 
eye (eye with higher refractive error ) was analysed. 
In this study, blindness was defined as a pre-
senting visual acuity of < 3/60 in the better eye. 
Severe visual impairment was defined as visual acui-
ty < 6/60 to ≥ 3/60, and moderate visual impairment 
was defined as visual acuity < 6/18 to ≥ 6/60 [16]. 
Anisometropia was defined as asymmetry in re-
fractive error of at least 1 D between the fellow eyes 
of an individual. Antimetropia was defined as an 
extreme subset of anisometropia in which one eye is 
myopic and the fellow eye is hyperopic. 
 Low myopia was defined as a spherical error of 
worse than −0.5D but better than or equal to −5D, 
and high myopia as a spherical error of worse than 
−5D. Low hypermetropia was defined as a spherical 
error of worse than +0.5D but better than or equal 
to +5D, and high hypermetropia as worse than 
+5D. Spherical equivalents (SE) were calculated 
as half the cylinder plus the spherical component. 
Astigmatism (minus cylinder format) was defined as 
a cylindrical error worse than 0.75D [5–7]. 
Data were analysed using IBM SPSS Statistics 
v. 22.0.
Proportions were reported for all the categorical 
variables, the chi-square statistic was used to iden-
tify the factors associated with the refractive error, 
and a p-value < 0.05 was considered as statistically 
significant. 
results
Medical records of 1105 patients were retrieved. 
After excluding 443 patients for missing details and 
being pseudophakic/aphakic, data of 662 cases were 
analysed. 
Of the total 662 participants, 327 (49.4) 
were males and 335 (50.6) were females, aged 
2–80 years. The participants were divided into five 
age groups (Tab. I).  
prevalenCe of refraCtive error
Of the total 662 participants, 487 (73.56%) 
were found to have refractive error while 164 (24.8) 
were emmetrope. An almost equal proportion of re-
fractive error was found among the male and female 
participants: 239 (73.08%) males and 248 (74.02%) 
females. Hence, the refractive error status was found 
to be independent of gender (p = 0.075), but it 
was found to vary among the different age groups 
(p < 0.001) (Tab. II). 
Myopia
Myopia was found in 222 participants, which 
represented 33.5% of the total participants. It was 
not found to vary with gender, but it was found to 
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be more prevalent in the youngest and oldest age 
groups, having a U-shaped relationship with age 
(Tab. I). 
hyperMetropia
The prevalence of hyperopia was found to be 
21.9% (Fig. 1). 
It had no association with gender, but it was 
found to be more prevalent in the middle age group, 
having a reverse J-shaped relationship with age 
(Tab. I). 
astigMatisM
The crude prevalence of astigmatism was found 
to be 18.1% (Fig. 1).  
The prevalence of astigmatism included those 
who had either myopia or hyperopia concurrent 
with astigmatism. It had no association with age or 
gender (Tab. I). 
presByopia
Presbyopia was found to be present in 
482 (72.80%) subjects. 239 (73.08%) males and 
243 (72.53%) females were found to have presbyo-
pia (Fig. 2). 
It was found to be independent of gender 
(p = 0.471).
disCussion
To the best of our knowledge, this study pro-
vides the first hospital-based data on the prevalence 
and age/gender-specific distribution of different 
types of refractive errors in the District Abbottabad, 
Pakistan. 
In our study, we found that the prevalence of 
refractive error among the people presenting to the 
eye clinic was 73.56%, which is consistent with the 
national survey done in Pakistan [14].
In our study the prevalence of myopia was found 
to be 33.5%, consistent with other studies done in 
Pakistan [14] and India but significantly higher than 
a national survey done in Bangladesh [4–5].
Our study reveals that there is a bimodal pattern 
of prevalence of myopia, which shows an initial 
decline in prevalence with age and then increases in 
the upper age group. This pattern is consistent with 
previous studies [5, 7, 11].
The exact rationale for this observation is contro-
versial. However, it has been well documented that 
Table I. Age- and gender-specific prevalence of myopia, hyperopia, and astigmatism
Variables Total  (n = 662) Myopia  (%) Hyperopia  (%) Astigmatism  (%)
Age  (years)
2–19 174 (26.3) 87 (50) 24 (13.79) 31 (17.81)
20–39 219 (33.1) 70 (31.96) 34 (15.52) 48 (21.9)
40–59 204 (30.8) 36 (17.64) 72 (35.29) 32 (15.68)
≥ 60 65 (9.8) 29 (44.61) 15 (23.07) 9 (13.84)
Gender
Males 327 (49.4) 102 (31.19) 72 (22.01) 65 (19.87)
Females 335 (50.6) 120 (35.82) 73 (21.79) 55 (16.41)
Table II. Age- and gender-specific association of refractive error among the study participants
Variables
Refractive error n (%)  
(n = 487)
Without refractive error (%)  
(n = 164)
P-values
Gender
 p = 0.088Males 239 (73.08) 88 (26.91)
Females 248 (74.02) 87 (25.97)
Age (years)
p < 0.001
2–19 142 (81.60) 32 (18.39)
20–39 152 (69.40) 67 (30.59)
40–59 140 (68.62) 64 (31.37)
≥ 60 53(81.53) 12(18.46)
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the myopic shift in the old age group could be due 
to age-related lenticular changes [3, 5, 7, 14, 16].
The reason for higher prevalence of myopia in the 
younger age group could be due to the cohort effect 
with time [2, 16]. The high prevalence of myopia 
could also be due to the higher demand of close work 
(reading/writing, computer work/ video games) in 
the younger population, which gives support to the 
use/abuse theory of myopia [3, 5–7, 14, 16].
The prevalence of hypermetropia (22%) is found 
to be slightly lower than the data of the national sur-
vey in Pakistan (27.1%) [14] and is consistent with 
data from Bangladesh (20.6%) [4]. It was found that 
there is an inverse J-shaped relationship between the 
prevalence of hyperopia and age: it was found to 
increase until the age of 59 years, and then it starts 
decreasing with increasing age. This phenomenon 
has been shown in previous studies, as well [14, 17]. 
figure 2. A bar chart representing the gender-specific prevalence of refractive error
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figure 1. Prevalence of refractive errors among the study participants (n = 662)
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Environmental factors can be responsible for these 
phenomena in tropical countries [18]. It could also 
be attributed to age-related lenticular changes. 
Another possible explanation could be due to 
a decrease in accommodation with age. Loss of 
accommodation can cause age-related increases in 
manifest hypermetropia and age-related decreases 
in apparent myopia, related to incomplete relaxa-
tion of accommodation during refraction, and such 
effects are less likely to be seen in individuals over 
40 years of age [19]. 
The prevalence of astigmatism is found to be 
18.1%, which is very low compared to the data 
from the national survey done in Pakistan [14].  
There could be unidentified reasons for this ob-
servable fact. The prevalence of refractive error sta-
tus and refractive error types were not found to vary 
with gender.
This study has several potential limitations. Se-
lection bias could have occurred due to it being 
a hospital-based, retrospective study. Another limi-
tation of the study is that it was done in one of the 
districts of Pakistan, so the results might not be 
generalisable for the whole Pakistani population. 
However, despite the aforementioned shortcom-
ings of the study, the results of this study can be 
helpful for health care providers to have an overview 
of the types and pattern of refractive errors and 
to plan refractive error services in this part of the 
world. Our study will also serve as the initial step 
for conducting large-scale epidemiological studies 
on the same subject.
ConClusion
The results of this study show that un-corrected 
refractive error is a common problem in Pakistan, 
and further studies should be done in different 
parts of the country to meet the goal of VISION 
2020 with proper knowledge and planning.  Evi-
dence from epidemiological studies will assist the 
WHO and International Agency for the Prevention 
of Blindness (IAPB). These agencies are working 
tirelessly to put uncorrected refractive error on the 
blindness prevention agenda and to develop strate-
gies for the elimination of this easily avoidable cause 
of vision loss to achieve their goal of VISION 2020. 
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